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Intentions for presentation

● Overview of the evolving Delaware River Basin EnviroDIY sensor 

station network, a citizen science project 

● Case study from Willistown Conservation Trust



Background

● Part of the William Penn Foundation’s Delaware River Watershed 

Initiative - 4states1source.org

○ Restoration and Protection

○ Education

○ Science capacity building, ability to monitor and track change



Background

● Delaware River Basin EnviroDIY sensor station network 

○ EnviroDIY.org



Background

● People: volunteers, students, professors, managers, scientists

● Over 30 watershed groups, schools, universities

● >70 stations, many online, public

● Stroud Water Research Center support via deployments, guidance 

materials, manuals, data sheets, workshops, etc. 



Citizen science context

Generating data for answering ecological questions 

AND 

Building science capacity among watershed groups 

AND 

Building cultural science literacy (a unique benefit of citizen 

science efforts), first hand experience, watching things change 



Delaware River Basin EnviroDIY sensor network

● Sensor stations deployed with groups throughout the Delaware 

River basin

○ Primary focus: groups use for own questions, education 

■ Stroud Center support

○ Secondary: building a basin-wide data set – mostly small 

streams 

■ Ongoing conversation about the broader analysis



CTD (conductivity, temperature, depth) and Turbidity

Campbell OBS3+ 

Turbidity sensor

Meter Hydros 21 

CTD sensor 

(formerly Decagon 

CTD-10)
*Designed by Shannon Hicks, 

Stroud Water Research Center



Mayfly data logger

*Designed by Shannon Hicks, Stroud Water 

Research Center

Fully compatible with Arduino 

IDE software



EnviroDIY Sensor Stations



Sensor stations

● Continuous data = measurements every five 

minutes

○ Real-time, sometimes, depends on cell 

signal - http://MonitorMyWatershed.org/

○ On-site (microSD card) – all the time  

○ Online – all the time (soon), upload data 

file to Monitor My Watershed

http://monitormywatershed.org/


Continuous data – every 5 min, online, sometimes real-time



Resources

● People

○ Extensive collaborations 

○ Contributors lists included here

○ Volunteers/citizen scientists, professional scientists, managers, 

teachers, students

● EnviroDIY Mayfly Sensor Stations – EnviroDIY.org

● Workshops, trainings, assistance visits, 1:1

● Online tools – WikiWatershed.org

○ Monitor My Watershed

○ Model My Watershed

● Delaware Basin Sensor Stations online group

● Manuals and guidance materials

● Data sheets

● Data analysis tools – Stage to Area predictor, discharge rating 

curve calculator, load calculator



Workshops and trainings

● Sensor Station User Group 

Gatherings

○ Next one presentations on 

questions, issues, successes 

– feedback and support

● Sensor station management

● Intro to EnviroDIY – programming, 

building, data

● Watershed 101

● Discharge and TSS, rating 

curves and loads

● Data analysis

● Science practice

● Stormwater, hydrology

● Model My Watershed

● Small group custom trainings 

● Assistance and troubleshooting 

visits



Collaboration



Group support – super important “Core Group”

Kim Hachadoorian – The 

Nature Conservancy, DE

• Collaboration with First State 

National Historical Park

• Building TNC Stream 

Stewards

• 6 stations

Kent Himelright – Berks Co. 

Cons. District

• Tracking agricultural 

restoration

• 3 stations

Nancy Lawler – Musconetcong

Watershed Association

• Dam monitoring, treatment 

plant discharge

• >3 stations, collaborations 

with NJ Trout Unlimited

Lauren McGrath – Willistown

Conservation Trust

• Regional monitoring

• Sediment, old mill dam areas

• 2 stations, 2 additional in 

process

Dr. Paul Wilson – East 

Stroudsburg University

• Undergraduate and graduate 

• DRWI cluster monitoring

• 5 stations

Christa Reeves – East 

Stroudsburg University, 

Stroud Center, Musconetcong

Watershed Association

• Research on Cherry Ck

• Multiple stations

Carol Armstrong – Penn State 

Master Watershed Stewards

• Workshops and trainings

• Field assistance

• 2 stations

Steve Tuorto, The Watershed 

Institute

• Urban trends

• 2 stations



User roles

● Upkeep/maintenance

● Data entry

● Quality Control

● Storm sampling

● Data management

● Training/workshops

● Rating curves, loads

● Sleuthing based on data



Upkeep/maintenance



Data entry and data management



Quality Control



Storm sampling



Rating curves, loads

● Discharge rating curve calculator

● Stage to area predictor

● Load calculator



Sleuthing



Case study:

● Land trust

● New watershed protection program

○ Monitoring

○ Lab work

● Small group – 16 employees; collaborations to support efforts

○ Local universities

○ Other local watershed groups



Willistown Conservation Trust

● Land Trust established in 1979 

● 28,000 acres in Chester County and portions of Delaware 

County

● Located approximately 20 miles west of Philadelphia



Watershed Protection at 

Willistown Conservation Trust

● Explicitly embraces the link between land protection and 

water quality

● Water stewardship in the headwaters of Ridley, Crum, and 

Darby Creeks





Troubleshooting: Fouling 









Troubleshooting: Fouling







Watershed Hydrological Analysis Team

























• Generating data for 

answering ecological 

questions

• Building science 

capacity among 

watershed groups 

• Building cultural 

science literacy 





Shannon Hicks

David Arscott

Rachel Johnson

Matt Gisondi

Sara Damiano

Tara Muenz

Carol Armstrong

Christa Reeves

Jennie Matkov

Heather Brooks

Melanie Arnold

Bonnie Van Alen

Kat Gord

Regan Dohm

Prem Trivedi 

Anna Willig

Chase Herz

Aish Raja 

WHAT

Dave Yake

Bill Ward

Marion 

Waggoner 

Utah State 

University 

Limnotech



Thank you!

David W. Bressler
Stroud Water Research Center
410-456-1071 (mobile)
610-268-2153 x312 (office)
dbressler@stroudcenter.org 

Lauren McGrath
Willistown Conservation Trust
610-353-2562 x32 (office)

570-394-4345 (mobile)
lbm@wctrust.org



Forested versus Urban – winter conductivity spikes

Rocky Run at First 

State National 

Historical Park, DE

Aquashicola Ck near 

Wind Gap, PA
79% Forest

60% Urban



Forested versus Urban – winter conductivity spikes

72% Urban

Naylors Run, Drexel 

Garden Park, PA



Forested vs Urban - winter conductivity spikes 



Forested vs Urban - temperature differences



Forested vs Urban - temperature differences



Mayfly data logger

*Designed by Shannon Hicks, Stroud Water 

Research Center

Fully compatible with Arduino IDE software

Features:

• 128K Flash memory, 16K RAM

• 28 digital I/O pins, 8 analog pins, plus 4 additional 

high-resolution ADC pins

• 2 serial UART ports

• microSD memory card socket

• Onboard realtime clock (RTC) (DS3231)

• Solar lipo battery charging

• Low power consumption (6.5 mA when on but idle, 

0.27-0.43 mA when in sleep)

• Bee module socket

• 2 LEDs, 1 user programmable pushbutton

• 3.3v main board voltage, additional 5-volt boost 

circuity for external devices

• Two 20-pin headers for accessing all available I/O 

pins

• 6 Grove-style sockets for easy connections to 

sensors and devices



Temperature Difference between Upstream and Downstream sensors
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